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ABSTRACT: 

PROBLEM TO BE SOLVED: To provide a rectangular battery that has high 
volumetric efficiency and a high sealing property. 

SOLUTION: In a rectangular battery that encloses a generating element formed 
by winding a band-shaped positive and negative electrodes interposing a 
separator between them in a prismatic battery can 1 and is sealed with an 
electrode header 5, the electrode header 5 is structured by forming a through- 
hole for a conductive connection terminal 4 on a recessed part 3A, formed on 
the upper surface of a metal plate 3 and installing insulating plates on the 
upper and lower surfaces of the recessed part 3A, so as to insulated the metal 
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plate 3 from the conductive connection terminal 4 and to fix the conductive 
connection terminal 4 and the metal plate 3 by means of crimping the conductive 
connection terminal 4. The conductive connection terminal 4 is consecutively 
connected with one of the electrode plates of the generating element. The 
electrode header 5 is fixed on the battery can 1 at the position, where the 
upper surface of the electrode header 5 so as to be flush with the upper edge 
of the battery can 1. 
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NOTICES 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. *** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the square shape cell which contained the power generation element which wound a band-like positive- 
electrode board and a band-Hke negative-electrode board through separator with the cell can of a prismatic, and 
obturated by the electrode header an electrode header While preparing the breakthrough of the terminal for conductive 
connection in the crevice formed in the upper surface of a metal plate The electric insulating plate with which between 
a metal plate and the terminals for conductive connection is insulated prepares in the upper surface and the inferior 
surface of tongue of a crevice, and the terminal for conductive connection is formed by fixing the terminal for 
conductive connection, and a metal plate in total. The square shape cell characterized by having fixed and obturated 
with the cell can in the position where it connects conductively to the terminal for conductive connection with one 
electrode board of a power generation element, and the upper surface of an electrode header turns into the same flat 
surface as the upper-Umit section of a cell can. 

[Claim 2] The square shape cell according to claim 1 characterized by preparing the thin-walled part for opening of 
abnormal pressure with thickness thinner than other portions in an electrode header. 

[Claim 3] The claim 1 characterized by having a stoma for pouring of the electrolytic solution which fixes the piece of 
a metal in the upper surface of an electrode header, and is sealed after pouring [ of the electrolytic solution ] in, or a 
square shape cell given in two. 

[Claim 4] It is a square shape cell given in the claim 1 characterized by not applying the active material to the extemal 
surface of the electrode board of the outermost periphery of a power generation element in the square shape cell which 
contained the power generation element which wound a band-like positive-electrode board and a band-Uke negative- 
electrode board through separator with the cell can of a prismatic, or any 1 term of 3. 

[Claim 5] The square shape cell according to claim 4 characterized by forming conductive connection with a power 
generation element and a cell can by direct contact to the field where the active material of the superficies of the 
electrode board of the outermost periphery of a power generation element is not applied, and the inside of a cell can. 
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[Representative drawing] Q 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the square shape cell which raises especially 

airtightness and has terminal structure with sufficient volumetric efficiency about a square shape cell. 

[0002] 

[Description of the Prior Art] Various kinds of cells are used as a power supply of small electronic equipment. In 
addition to the cylindrical cell, corresponding to the miniaturization of a device, the direct-vent-system cell of the 
square shape which can use small space effectively is used widely. For example, as an example of the direct-vent- 
system cell of a square shape is shown in drawing 7 , while holding a power generation element in the metal cell can 71 
and using a sheathing can as the negative-electrode terminal which is one electrode The metal plate 74 in which the 
thin-walled part 73 which achieves an operation of a relief valve was formed is welded to one opening 72 of a cell can. 
to an opposed face After inserting in a positive-electrode terminal the insulating material bush 76 made of a resin which 
has a breakthrough in the center mostly, formed opening of the letter of a salient and the positive-electrode terminals 
75, such as aluminum combined with the power generation element, were made to draw, pressing is carried out fi*om 
the side of opening of the letter of a salient, caulking obturation was carried out and the cell can is sealed. 
[0003] However, the square shape cell which has such positive-electrode terminal structure has bad volumetric 
efficiency, when a cell is contained to a device for the height of the height of 1 positive-electrode terminal. 2) A 
positive-electrode terminal is weak to the force fi-om the outside. 3) There were troubles, like it is difficult to hold the 
stable airtightness. Although it was possible to have solved by selection of the optimal manufacture conditions or 
material about 2) and 3, solution of the structural problem by the salient of a positive-electrode terminal was difficult. 
[0004] 

[Problem(s) to be Solved by the Invention] Volumetric efficiency with this invention suitable as a small power supply 
for electronic equipment is high, and let it be a technical problem to offer a square shape cell with the high airtightness 
of the electrode-terminal section. 
[0005] 

[Means for Solving the Problem] In the square shape cell which this invention contained the power generation element 
which wound a band-like positive-electrode board and a band-like negative-electrode board through separator with the 
cell can of a prismatic, and obturated by the electrode header an electrode header While preparing the breakthrough of 
the terminal for conductive connection in the crevice formed in the upper surface of a metal plate The electric 
insulating plate with which between a metal plate and the terminals for conductive connection is insulated prepares in 
the upper surface and the inferior surface of tongue of a crevice, and the terminal for conductive connection is formed 
by fixing the terminal for conductive connection, and a metal plate in total. It is the square shape cell which has fixed 
and obturated with the cell can in the position where it connects conductively to the terminal for conductive connection 
with one electrode board of a power generation element, and the upper surface of an electrode header turns into the 
same flat surface as the upper-limit section of a cell can. It is the aforementioned square shape cell which prepared the 
thin-walled part for opening of abnormal pressure with thickness thinner than other portions in the electrode header. 
Moreover, it is the aforementioned square shape cell which has a stoma for pouring of the electrolytic solution which 
fixes the piece of a metal in the upper surface of an electrode header, and is sealed after pouring [ of the electrolytic 
solution ] in. In the square shape cell which contained the power generation element which wound a band-like positive- 
electrode board and a band-Uke negative-electrode board through separator with the cell can of a prismatic, it is the 
aforementioned square shape cell by which the active material is not applied to the superficies of the electrode board of 
the outermost periphery of a power generation element. Moreover, it is the square shape cell which formed conductive 
connection with a power generation element and a cell can by direct contact to the field where the active material of the 
superficies of the electrode board of the outermost periphery of a power generation element is not apphed, and the 
inside of a cell can. 



' [0006] ■ 

[Embodiments of the Invention] this invention is explained with reference to a drawing. Drawing 1 is drawing 
explaining one example of the square shape cell of this invention, and is a perspective diagram. The metal vessel 1 of 
the shape of an rectangular pipewhicl ^^ ofstainless steel jiilH steel A^ hiH^ifii^^ plating to the front 

face The jell^jslbafla-powcr^ner elemenf is contained by (it is hereafteTcalledTcell cari)^tD-tKeupper limit 2 of 
the cell can 1 It attaches and obturates so that the upper surface of the electrode header 5 and the upper limit 2 of a cell 
can which attached and constituted the terminal 4 (it is also hereafter called a positive-electrode derivation pin) for 
conductive connection through the external electric insulating plate 14 and the positive-electrode drawer terminal 15 in 
crevice 3 A prepared in the metal plate 3 may serve as the same flat surface. In order to open a pressure at the time of 
unusual elevation of the internal pressure of a cell, the thin-walled part 6 with thickness thirmer than other portions and 
the electrolytic solution are poured in a part of electrode header 5, and the stoma 12 which obturates after pouring [ of 
the electrolytic solution ] in is formed. The electrolytic solution can be poured in from a stoma 12, the sphere which 
consists of metals, such as stainless steel, can be embedded, welded by resistance and obturated, the protective coat 10 
which is excellent in moisture resistance, such as tar and an epoxy resin, and airtightness can be further formed in the 
welding side of the cell can 1 and the electrode header 5, and the welding side of the stoma 12 of an electrode header, 
and a rustproof property can be improved. Since it is not avoided that a base material appears by welding when the 
metal which corrosion generates on anticipated-use conditions is made into a base material like material in which coats, 
such as nickel plating, were formed on front faces, such as mild steel, especially the thing for which a protective coat is 
formed in a welding part is important. 

[0007] Drawing! is drawing explaining one example of the square shape cell of this invention, and is a decomposition 
perspective diagram. The pars-basilaris-ossis-occipitalis insulator 7 of the shape of a sheet which consists of 
polypropylene, polyethylene, etc., and the shape of a tape which consists of polyimide resin is formed in the pars 
basilaris ossis occipitalis inside the cell can 1 of the shape of an rectangular pipe which consists of stainless steel, mild 
steel which performed nickel plating to the front face. The jelly roll 8 and the up electric insulating plate 9 which 
subsequently consists of polypropylene, polyethylene, etc. are inserted in the cell can 1. The jelly roll 8 makes the 
positive-electrode board and negative-electrode board which applied the positive active material and the negative- 
electrode active material counter through separator, and is wound, and it is taken out from the positive-electrode board 
near the volume center of the jelly roll 8, and conductive coupling of the positive-electrode tab 16 is carried out to the 
positive-electrode derivation pin 4 of the electrode header 5, and it connects conductively to the inside of a cell can the 
ne gative-electrode tab 1 1 picked out from the negative-electrode board oTthe peripKety section ofajeUyroirBy 
weiamg: ' ' — — ' 

[0008 J The electrode header 5 is joined by resistance welding and laser welding so that the upper surface of the 
electrode header 5 and the upper limit 2 of a cell can may serve as the same flat surface. Moreover, when the pressure 
inside a cell makes it the electrode header 5 unusually at the time of elevation, the electrolytic solution is poured in with 
the thin- walled part 6 which achieves the operation as a valve which opens an internal pressure, and the stoma 12 
buried after pouring of the electrolytic solution by welding of pieces of a metal, such as a stainless steel sphere and a 
stainless steel board, etc. is formed. 

[0009] Drawing 3 is drawing explaining the electrode header of one example of this invention, drawing 3 (A) is a 
decomposition perspective diagram, and drawing 3 (B) is drawing explaining the cross section of the assembled 
electrode header. On flange 4A of the positive-electrode deriv ation pin 4 which c oi^is ts nf rnnj iirtjvp good metals, 
such as ^luminum or an alumm i um alloy, pol yp ropylene, Fo rm lHrmtemal elecffi c ^latingplatTn^wKi^x onsists 
of a fluofSf csiiicic^and, next, the min-waiieapart 6 which has the explosion-proof function made thinner than 
surrounding thickness, and the stoma 12 for pouring [ of the electrolytic solution ] in are provided on a front face. The 
metal plate 3 set to crevice 3A prepared in the upper surface from the stainless steel which has a breakthrough, the mild 
steel board which performed nickel plating is inserted. Next, insert the external electric insulating plate 14 which 
consists of polypropylene, a fluororesin, etc., and the electrode drawer terminal assembly 15 which next consists of a 
nickel board, the griddle which performed nickel plating, a copper plate, a white metal plate, etc. is inserted one by one. 
The terminal for conductive connection is formed for nose-of-cam 4B of a positive-electrode derivation pin with the 
positive-electrode drawer terminal 15 in total from the upper and lower sides, and the unified electrode header 5 is 
produced. Moreover, the positive-electrode tab 16 protected by the insulators 17, such as a polyimide and a fluororesin, 
is connected conductively to the lower part of the positive-electrode derivation pin 4. 

[0010] Drawing 4 is drawing explaining other examples of this invention, and shows the cross section of an electrode 
header. Salient 4C, such as the shape of the shape of triangular weight, a trapezoidal shape, and a semicircle, is 
prepared in flange-face 4A of the positive-electrode derivation pin 4. By this, the adhesion of the positive-electrode 
derivation pin 4 and the internal electric insulating plate 13 becomes large, and the electrode header which improved 
airtightness can be obtained. 



[00 1 f] Although the above explanation described the cell which used the cell can as the negative electrode and made 
the electrode header unit the positive electrode Form a cell can from aluminum or an aluminium alloy, and it considers 
as a positive-electrode termmal. With the cell in which the positive-electrode derivation pin which consists of 
alummum of an electrode header was shown by drawing 1 or drawing 4 by constituting from copper and constituting 
the metal plate of an electrode header by aluminum or the aluminium alloy, a cell with reverse polarity can be 
manufactured similarly. In order to use an electrode header as a negative electrode, while specifically changing the 
aluminum of a positive-electrode derivation pin into the negative-electrode derivation pin which consists of copper or a 
copper alloy, mserting an internal electric insulating plate and forming a thin portion thick next Insert the aluminum or 
the aluminium alloy board in which the breakthrough was formed to the crevice, next insert an external electric 

assembly which next consists of a nickel board, a copper plate, etc 
IS mserted one by one. The electrode header which has a caulking and a conductive connection terminal for negative 
electrodes can consist of the upper and lower sides of a negative-electrode derivation pin. 
[0012] Drawing 5 is drawing explaining the jelly roll of the square shape cell of this invention, is the perspective 
diagram which developed the outermost periphery, and shows the case where it inserts in the cell can which acts as a 
positive electrode. A positive active material 33 is not applied to the opposed face 32 to the inside of the cell can of the 
aluminum foil of the outermost penphery of the band-like positive-electrode board 31 which constitutes the jelly roll 8 
but a positive active matenal 33 is applied from the portion in which the negative-electrode active material of the 
negative-electrode board 35 exists through the separator 34 of the opposite side of an aluminum foil. Next, conductive 
connection is formed for the positive-electrode tab 36 which becomes the aluminum foil which has not applied the 
positive active matenal of the outermost periphery of the positive-electrode board 3 1 from aluminum by resistance 
welding, ultrasomc weldmg, etc. A positive-electrode tab is connected conductively to the cell can which acts as a 
positive elecfrode. 

[0013] By considering as the jelly roll with which an electrode active material does not exist, a thin shape and the 
mimatunzed jelly roll can be supplied, therefore it can can-case-nearby-thin, and can miniaturize in the field which 
counters the mside of a cell can, and a square shape cell with sufficient volumefric efficiency can be supplied to it 
[0014] In addition, although drawing 5 explained the square shape cell which made the cell can the positive electrode 
If It IS when a cell can is a negative electrode, the same effect is acquired by making it not apply a negative-elecfrode ' 
active matenal to the field of the outside of the outennost periphery of a negative-electrode board 
[0015] Moreover, since the cell which has the electrode header stmcture of this invention compared with the case 
where pressing of the opening of the letter of a salient prepared in the cell can as shown in drawing 7 explained as a 
conventional example is earned out can enlarge a power-generation element about 3 mm, it can increase and it has 
about 7/o of effect which makes volumetric efficiency high in cell capacity about a cell with a cell height of 48 mm 
which has generally spread. Moreover, drawing is drawing explaining the jelly roll of other examples of this 
invention, is the perspective diagram which developed the outennost periphery, and shows the case where it inserts in 
the cell can which acts as a positive electrode. 

[0016] A positive active material 33 was not applied to the opposed face 32 to the inside of the cell can of the 
a uminum foil of the outennost periphery of the band-like positive-electrode board 31 which constitutes the jelly roll 8 
like the jelly roll shown m drawing s , but the positive active material 33 is applied from the portion in which the 
negative-electrode active matenal of the negative-electrode board 35 exists through the separator 34 of the field of the 
opposite side of an aluminum foil. 

[0017] With the jelly roll shown in drawin g^ , by not attaching but inserting a jelly roll in a cell can, conductive 
connection is fonned of the direct sticking-by-pressure contact to the aluminum foil of the periphery section and a cell 
can mside, and the positive-electrode tab shown also in the portion which has not applied the positive active'material of 
the outennost penphery of the positive-electrode board 3 1 at drawin g! is connected conductively to the cell can which 
acts as a positive electrode. By removing a positive-electrode tab, the jelly roll which acts as a power generation 
element can be enlarged. 

[0018] In addition, although drawing6 explained the square shape cell which made the cell can the positive electrode 
If It IS when a cell can is a negative electrode, the same effect is acquired by fonning conductive connection with a ' 
cathode can in the field of the outside of the outennost periphery of a negative-electrode board without using a 
negative-electrode tab, while making it not apply a negative-electrode active material, the cell which has generally 
specifically spread - thick - about a 8mm lithium ion rechargeable battery, it combines with improvement of the 
elecfrode-tenninal section which stated previously, about 10% of increase can do cell capacity and volumetric 
efficiency can be made high 
[0019] 

[Effect of the Invention] While the square shape cell of this invention prepares an elecfric insulating plate in the upper 
and lower sides of the tennmal attached in the top cover in the elecfrode header which an electrode tenninal takes out 



Since it considered as the header stuck to the terminal, the electric insulating plate, and the top cover with the pressure 
to which the terminal was closed in the shape of a rivet, airtightness improves. Moreover, volumetric efficiency can be 
raised by producing a header beforehand, embedding an electrode header with the cell can which had the power 
generation element incorporated, making the upper limit and header of a sheathing can into the same field, and making 
seal connection by meanses, such as welding. 



[Translation done.] 



